From a MeOH extract of leaves of Grevillea robusta, seven compounds (1-7) were isolated. One known compound (7) was identified with a benzyl glucoside, icariside F 2 .
Introduction
Most of the 1200 species of the 55 genera in Proteaceae grow in Australia and South Africa, and only one species, Helicia cochinchinensis, grows naturally in Japan.
Phytochemical investigation of H. cochinchinensis led to the isolation of 5-O-β-D-glucopyranosides of flavanones (Morimura et al., 2006) . Grevillea robusta A.
Cunn., belonging to Proteaceae, originates from subtropical areas of eastern Australia and has been planted in Japan. It is an evergreen tree between 20-35 m in height with dark green delicately dented bipinnatifid leaves reminiscent of fronds. The leaves are 15-30 cm long with grey-white or rusty undersides. Phytochemical investigation of the same plant, collected in Egypt, has been reported and several phenolic glucosides were isolated (Ahmed et al., 2000) . Cytotoxic 5-alkylresorcinol metabolites were also isolated from the title plant (Chuang and Wu, 2007) and a MeOH extract of its timber exhibited potent leishmanicidal activity (Takahashi et al., 2004) . 5-Alkylresorcinols (Kozubeck and Tyman, 1999) are found in a mushroom, Merulius incarnatus (Jin and Zjawiony, 2006) , a Malagasy Myrsinaceous plant, Oncostemon bojerianum (Chaturvedula et al., 2002) , Lysimachia japonica (Primulaceae) (Arisawa et al., 1989) , and some cereals (Ross et al., 2003) . The cytotoxicities of 5-alkylresorcinols have also been discussed (Arisawa et al., 1989; Chaturvedula et al., 2002; Chuang and Wu, 2007) . In our continuing studies on Okinawan plants, the chemical constituents of G. robusta, collected in Okinawa, were investigated.
Results and Discussion
Air-dried leaves of Grevillea robusta were extracted with MeOH three times and the concentrated MeOH extract was partitioned with solvents of increasing polarity. The 1-BuOH-soluble fraction was separated by means of various chromatographic procedures including CC on a highly porous synthetic resin (Diaion HP-20), and then normal silica gel and reversed-phase (ODS) CC, droplet counter-current chromatography (DCCC), and HPLC to afford seven compounds (1-7).
The details and yields are given under Experimental. The structure of a known benzyl glycoside (7) was identified as icariside F 2 by comparison with data, reported in the literature (Miyase et al., 1988 established the alkyl chain to be as shown in Fig. 1 (Fig. 2) . The coupling constants (11 Hz) of two olefinic protons indicated the geometry of the double bond to be of the cis form. A HMBC correlation from H-1' (δ H 4.84) to C-1 (δ C 160.3) confirmed that the β-glucopyranosyl moiety was on the phenolic hydroxyl group and this was further supported by the difference NOE experiment, in which irradiation of the anomeric proton caused significant enhancement of two aromatic protons (δ H 6.45 and 6.39) (Fig. 2). HMBC correlations between H-2 (δ H 6.39) and C-4 and C-6 (δ C 110.6 and 109.2), and H-7 (δ H 3.30-3.45) and C-4 and C-6 established the structure, as shown in Fig. 1 .
The absolute configuration of glucose was determined to be of the D-series on HPLC analysis of the hydrolyzate of 1 using an optical rotation detector.
-- Fig Grevilloside C (3), [α] D -49.6, was also isolated as an amorphous powder and its elemental composition was determined by HR-ESI-MS to be C 17 H 24 O 9 , which is two hydrogen atom less and one oxygen atom more than in the case of grevilloside B (2). In the IR spectrum, absorption for the carboxyl moiety was observed at 1713 cm -1 . The 13 C-NMR spectrum showed that 3 was an analogous compound to 2, and the oxymethylene signal observed in that of 2 was replaced by a carbonyl carbon signal.
Therefore, grevilloside C (3) was elucidated to be the 11-carboxylic acid derivative of grevilloside B (2). were analogous compounds to grevillosides B (2) and C (3), respectively, and together with the data obtained on mass-spectrometry, the structures of grevilloside D (4) and grevilloside E (5) were elucidated to be one methylene less forms of grevillosides B (2) and C (3), respectively.
Grevilloside F (6), [α] D -58.9, was isolated as an amorphous powder and its elemental composition was determined to be C 15 H 18 O 9 by HR-ESI-MS. The NMR spectra indicated that the aromatic moiety was the same as that of the aforementioned compounds. However, the side chain consisted of a double bond (δ H 6.39 and 7.54) and a carboxylic acid moiety. The geometry of the double bond was determined to be trans from the coupling constants (J = 16 Hz) of the olefinic protons in the 1 H-NMR spectrum.
Therefore, the structure of grevilloside F (6) was elucidated to be as shown in Fig. 1 .
Conclusion
From leave of G. robusta, six new 5-alkylresorcinol glucosides were isolated. So far as we know, this is the first example of the isolation of glycosidic forms. Biological evaluation of the isolated compounds is in progress.
Experimental

General experimental procedures
Optical rotations were measured on a JASCO P-1030 polarimeter. IR and UV spectra were measured on Horiba FT-710 and JASCO V-520 UV/VIS spectrophotometers, respectively. Hz, H-4'), 2.51 (2H, t, J = 7 Hz, H 2 -7), 1.61 (2H, m, H 2 -8), 1.55 (2H, m, H 2 -10), 1.37 (2H, m, H 2 -9); 13 C-NMR (CD 3 OD, 100 MHz): H-1'), 3.89 (1H, dd, J = 12, 2 Hz, 3.71 (1H, dd, J = 12, 5 Hz, 3.45 (1H, dd, J = 9, 8 Hz, 3.44 3.48 (1H, m, 3.44 (1H, dd, J = 9, 9 Hz, 3.42 (1H, dd, J = 9, 9 Hz, H-4'), 2.54 (2H, t, J = 7 Hz, H 2 -7), 2.28 (2H, t, J = 8 Hz, H 2 -9), 
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Known compound isolated
Icariside F 2 (7), Amorphous powder, [α] D 29 -80.5 (c = 1.80, MeOH).
Analyses of the Sugar Moiety
About 500 μg each of grevillosides A-F (1-6) was hydrolyzed with 1N HCl (0.1 mL) at 100 for 2 h. The reaction mixtures were partitioned with an equal amount of EtOAc (0.1 mL), and the water layers were analyzed with a chiral detector (4:1), 1 ml/min]. Hydrolyzates of grevillosides A-F (1-6) gave the peak for D-glucose at the retention time of 14.2 min (positive optical rotation sign). Peaks were identified by co-chromatography with authentic D-glucose. Table 1 . 13 C-NMR data for grevillosides A-F (1-6) (100 MHz, CD 3 OD)
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